[ 397 3 

XI. A Dijfertation on thofe foffil fg tired 
Stones called Belemnites; communicated in 
a Letter from Mr. Emanuel Mendez da 
Cofta to Martin Folkes, Efq\ Pr. R. S. 

SIR, 

JRwrfJan. ag.'nr - 'HE Origin and Nature of the Be- 
1 746-7- lemnites having lately t e n greariy 

controverted, I have taken the Liberty to addrefs to 
you the following thoughts on that Subject; and 
beg, Sir, if you think them worthy your Regard, you 
would lay them before the Royal Society, as a due 
Tcftimony of the great Rdpcct 1 have for that 
Learned and Iiluftrious Body. 

The Belemnites is a Foilll of different Magnitudes 
and Colours, ever regular in Shape, \\h ; ch is either 
cylindric, conic, or thereunto approacning. Numbers 
of them have, on one Side only, a Citap or Seam run¬ 
ning their whole Length ■, others have it in Parr; and in 
others it is not a< ail to be obLrvcd : it confifts of a 
talcy Matter, with an Intermixture of Spar or Cryftal, 
dilpoled in Strut from or near its Centre to its Cir¬ 
cumference, and is made up ot Crutls indexing each 
other, the imicrmolt whereof is as reguar as the 
ourermoft. Sometimes, tho' i'ddom, in comparifon 
to the Numbers of the Belemnites , in the Centre is a 
Cavity ever conic, whatever the externa! Shape of 
the Belemnites be. This conic Cavity is at d.ffvrcnt 
times empty, or clfe filled, either with a lohd Body 
of mineral Matter, Cryftal, Stone, : Rjrites, &c. or 
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with a regular jointed conic Body, called by Litho- 
logift the Alveolus of the Belemnites •, which, tho’ 
condantly regular and jointed, is nevcrthdefs found 
contpofed of various mineral or metallic Subftances. 

The Alveolus above-mention’d, tho* not fully 
proved fuch, yet feems, by the Aflent of moft of 
the prefent Naturalids, to be a Body of marine 
Origin; a Shell the nighed related to the Nautilus 
Kind: It is concamerated, and even in fome is dilco- 
ver’d another great Chara&eridic of the Nautilus 
Kind, I mean the Gut or Siphunculus. Therefore, 
taking this Body for granted to be of marine Ori¬ 
gin (for what Reafons, or of what Kind, is not my 
prefent intended Subject to prove) it remains to 
difeufs, Whether this Body became accidentally lodged 
in the Belemnites ? or, Whether the Belemnites 
itfelf is alfo of marine Origin, and a Part dependent 
on its Alveolus ? 

Various have been the Opinions of Lithologifls 
concerning the Origin of the Belemnites 5 fome have 
even aflerted them of the Vegetable Kingdom j others, 
that they are Teeth or Horns of Fifh, Appendages 
of Shells, Bodies call in Shells of the Tubuli Kind, 
or the very Shells themfelves, Spines of Echini , or 
a kind of ftrait Nautilus. The three lad Opinions 
are what I fhall drive to confute, as they feem (ome* 
what probable, and are now the mod prevailing j 
and prove the Belemnites to be a natural Foflil or 
Lapis fui generis. I defire no Recourfe to the Sub¬ 
terfuges uted by others, but hope. Sir, you will 
agree with me in the Axiom, that all Belemnites 
are of one and the fame Origin, 
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That the Belemnites ace not Teeth or Horns of 
Fifh, I fhall refer you to the Letter your late learned 
A ember Dr. ''John Woodward wrote ou that Subject 
to Mr. Bourguet, of Switzerland, wherein he fully 
proves the Erroneoufnels of thofe Opinions. But a 
further Argument againft their being Teeth, which 
that learned Naturalilf has not touch'd upon, is, that 
no Belemnites have that natural Varnifh or Polifh, 
which always covers the Teeth of all Animals» 
whereas the greateft Part of thofe foflil Bodi-es, 
which we know to be fuch, as the Bufonita , Glof- 
Jopetra , &c. are found wirh that lame Varnifh 
or Polifh. As for their owing their Form to 
being moulded in Shells, it will appear contradic¬ 
tory to Reafon, when we confider, i°. Their Con¬ 
futation to be ever as regular as their Figure; and, 
2 °. That their inner Layer or Nucleus is as equally 
regular as the outer Cruft or whole Body •, which 
Particular could never have happen'd, had they been 
moulded in Shells; as is evident, by the Tnr binit re, 
Conchita , and other Bodies, which owe their Fi¬ 
gures to that Caufe. That the Belemnites are not 
Spines of Echini , let us firft confider, that no Kinds 
hitherto difeover’d have been ever found to have 
Spines analogous to thefe Bodies; nor indeed has 
any marine Shell whatever fuch a Texture. The 
immediate Subterfuge for an Anfwer to this Objec¬ 
tion is, that the Kinds of Shells unknown to Man¬ 
kind are far more in Number than thofe yet dilca- 
ver’d. I allow it; but think that cannot be an Ar¬ 
gument in the prefent Cafe, fince no one fingle 
Species is yet difeover’d with fuch, nor even any 
Genus , which have Spines analogous to the Belem- 
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nites. Nature bears an Analogy through all her 
Works; and though all the Species of any one Ge - 
mis is not known to any iMan, yet that Analogy 
neverthelcfs capacitates us to judge of thofe undif- 
cover’d by thofe we know. Thus we find of the 
Echinus Kind, all the Species now known arc ever 
found near the Shores; confequently, arc not fub- 
jecl to be eternally hidden from us; as is undoubtedly 
the Cafe of the Cornua Ammonis , and Concha 
anomia. They are no pelagian Shells, as thofe are; 
Bays and Harbours arc the Places where they are 
fifii’d ; their Stru&ure even evinces the Reafons for it. 
We may therefore with Probability conclude, that 
all the Echinus Kind are of the fame Nature, and 
have the fame Way of living; that they only inha¬ 
bit fuch Places, and that none are pelagian Shells; 
confequently might have been difeover’d. 

I am fenlible there are fome Species of foflil 
Echini ; as, the mod common conoid or pile at ed 
Echini , the common Echini gale at i, the Echini cl/- 
peati , and feme Kinds of the Echini ovarii , See. 
which tho' we are certain that they have been ma¬ 
rine Shells, yet thofe particular Species are not 
known in the Sea: But then feveral other Species 
of that fame Genus arc. The Cafe of this is quite 
different, fince not one fingle Species of fuch a 
Genus has ever been found. 

The exceffive Bigncfs and Thicknefs of Numbers 
of Belemnites deferibed by Authors, viz. of near 
two Feet in Length, and above two Inches in Dia¬ 
meter in the thick> ft Part, others of three Feet long, 
and others as thick and long as a Man's Arm; not to 
enumerate thofe only under a Foot Length, and of 
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proportionable Thicknefles, concludes Echini of a 
vaft Bignefs, to have a Number of fuch Spines to 
move. 

The Varieties of the Belemnites , how can they 
quadrate to the Spines of one Genus of Echini only \ 
Solid Belemnites, Belemnites with a Tingle Cruft, or 
like a lube, with a conic Cavity only; that empty, 
or ctherwiic filled with a folid Mafs, or with a re¬ 
gular jointed Body, as the Alveolus - Belemnites 

of various Magnitudes and Thicknefles, <£rc. can all 
thefe Varieties be imagined to belong to one Genus 
of Shells, which we fuppofc to exift to maintain a 
favourite SyftemJ 

The Number of Species of Echini difeover’d are 
numerous; and the Spines of all thofc agree in 
having a hollow Axis, which runs proportionably 
from their Bafts to their Apex, quite different to 
the Belemnites: And for their Conftitution, a fo¬ 
reign Naturalift, a Member of the Royal Society, 
Mr. Klein of Dantzick, who has profeflediy 
wrote on this Subjeft, couid only find of two Kinds, 
viz. thofc of a porous Conftitution, which he ob- 
ierved only to belong to one Genus ; and thofie of 
a folid fhattcry Subfiance, like a talcy Spar not 
ftriated ; which is the moll general, and is exactly 
the fame Conftitution as all the foil'll Spines, or 
Lap ides Judaici arc. 

Further, the Lapides Judaici have, at fume times, 
been found adhering to their ‘Papillg or Tubercles, 
and with Fragments of their Shells; whereas no 
N itural.fi; has ever known to be found lollil either 
the Shells, or the Fragments of fuch a Genus of 
Echinus', not even any Remains proponionab.e to 
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fuch large Spines.*—In whatever manner the greater 
Part of fuch Shells may have perifh’d (which is un¬ 
likely, if we confider their Texture and Strength), 
Tome mull have efcaped, when the Spines are found 
in fuch excellive Numbers every-where, and always 
perfect and regulars whereas the foflil Spines, or 
Lapides Judaici , as they are call’d, as likewiie the 
Echini or Shells, and all the foffii Bodies of marine 
Origin, are found broken and flutter'd in all kinds 
of Manners. 

As for their being Shells of the Tubuli Kind, my 
Reaions againft it are; Were the Beltmnites fuch, 
they muft be all tubular more or lefs; or otherwife 
mud have .differ’d Tome Degree of Petrifaction to 
dll up their Cavities. The Unreafonabicnefs of that 
Argument is demonftrated by all Belsmnita being of 
one and the fameTexture and Conftitution;tho’ Num¬ 
bers are Tolid, and Numbers are tubular, in different 
Degrees. Now one Kind of Petrifaction, or any 
other Change in the Earth, which they might have 
undergone, could never have given fo regular a 
Texture and Subftance, and caufe fuch different Ef¬ 
fects as Solidity and Tubularity. And if, on the 
other hand, we allow it to be inconfiftenr, as it is, 
to form the Idea of a Shell of the Tubulus Kind, by 
a fblid Body, without that Body having differ'd 
ionic Change in the Earth, while buried in ir, we 
mu A either deny all folid Belemnites to be fuch Tu- 
huiiy and run to Subterfuges, by owning them to 
be natural Fo fills; or clfe allow a great Inconfiftency, 
to uphold a wrong Syftcm. 

That the Belemnites are not a tubular Cafe, which 
is Parr of, and covers a Shell of the Nautilus Kind, 
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as is its Alveolus. The Variety of Circumltances al¬ 
ready alleged of the Belemnites ferve to demonftrate 
the Improbability alfo of this Opinion, as it has 
done of the other two. The Numbers of Bthm- 
nites of all kinds, fo plentiful evciy-where, and the 
Confideration of how few arc furnifh'd with Alveoli. 

Numbers, I am fenfible, have conic Cavities 5 but 
that thofe Cavities never did contain Alveoli , is evi¬ 
dent ; that the Sides of the laid Cavities are even, 
and without any circular or other Impreflions, which 
a Belemnites that has ever contained an Alveolus 
muft have ; that Body being in dole Contact to 
all Parts of the inveftient Belemnites , muft confe- 
fequently imprefs it with its Concarnerations; which 
Impreflions muft be therefore found on the Sides of 
the Cavities of all Belemnites which ever contained 
them. 

As for afferting, that all the Alveoli , which are 
now found loofe, were originally lodged in Belem- 
nites , it cannot be; without inferring sho, that all 
Belemnites which arc now devoid of Alveoli, con¬ 
tained fuch formerly; which, by fomc external or 
other Agent, have been forced out and loofened 
from them. 

To confider fuch an Agent, we muft alfo conclude 
its Force ro have been exceeding great, to looien 
out the Nucleus of a Body in clofe Contact with all 
its inveftient Parts; and ftrengthen’d further to it by 
Ridges and Grooves, fuch a Force muft have com- 
prcls’d, flutter’d, and otherwife broken and deftroy’d 
the Belemnites that contain’d them ; which i» con¬ 
trary to Obfervation. Further, forcing out the Al¬ 
veolus might perhaps eafdy have happened to the 
conic Belemnites -, which hath a Bafts of a larger 
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Diameter than the Middle, where the Alveolus is 
lodged; but we cannot conceive the fame by the 
cylindric, fufiform, and other Belemnites, of which 
the two Ends or Extremes terminate pointed; while 
the Middle, where the Alveolus is lodged, is thick 
and fwell’d. 

To force an Alveolus out of fuch fhaped Belem¬ 
nites, it is evident, that the narrow Ends of the faid 
Belemnites muft be quite forced open, broken, and 
lhatter’d, before a broader and more capacious Body 
cou'd be forced through, efpecially to luch a brittle 
fhattcry Foil'll as the Belemnites is. The evident 
Fads to the contrary of this are a To too common 
to infill on, (incc all thefe Belemnites are ever found 
regular, per fed, and intire. 

Further, let us conlider the Alveoli which are 
now found in Belemnites, they are very feldom if 
ever found as mere Shells, bur ever differently 
changed or petrified. They are moulded of Stone, 

‘Byrites, Cryllal, &c. Now it can never be argued, 
that the contained Bodies can ever be fo differently 
changed or petrified in their Covers or Shells, and 
thofc Covers or Shells which admitted fuch different 
petrifying Particles to undergo no Change or Petri¬ 
fication whatfoever. 

Another Proof againfl this Opinion, is the diverfe 
Forms of Alveoli now difeover'd by Naturalills, as 
conic, cylindric, curved, fpiral at the Apex, &c. 
whereas all Belemnites which have Cavities have 
none but conic ones. 

Thefe cylindric, cue. Alveoli are now found in 
Pomerellia in ‘Poland, in the Marble of the Ill. nd of 
(Jeiand in the Baltick Sea belonging (o Sweden, 
and in the Marble of Sweden ; in Gothland in 
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Mattes of Building-Stone; in Ingria, in fevcral Parts 
of ‘Pruffia, &c. and are commonly of an immenfe 
Bignefs, to fevcral Feet in Length, and proportion- 
ably thick, yet not perfeft. For fuch Alveoli , which 
are only Nuclei , we mutt: fuppofe immenfe large 
Belemnites ; and fuch we have never heard of, fo 
with Probability we may conclude none fuch to 
exitt. 

I do not doubt the Growth of this Error, of the 
Belemnites being a Part of its Alveolus , to have been 
caufed by too ratti Conclufions, and too little an In¬ 
fight into the fo fill Kingdom ; which has propagated 
that Aflertion of the Alveoli being found only in 
the Belemnites ; which Experience daily contradicts, 
fince wc find them loofe, as well as imbedded in 
many other foflil Subftances, as in Marble, Stone, 
&c. as has been above obferved. 

Thcfe are the Arguments which I allege, Sir, for 
the Improbability of the faid Opinions. 1 could ad¬ 
vance a Number of other Proofs; but as I have 
already extended my Letter beyond a due Length, I 
beg Leave, before I conclude, only to offer fome 
few Reafons for their being a natural Foflil, or La~ 
pis fui generis. 

The very View of a Belemnites fufficiently evinces 
its mineral Origin, and fhews it evidently compofed 
of two foflil Subflanccs, a Talc, and a Spar, or baf- 
tard Cryftal; whereof the former is the B*fts, and 
from which Principle I do not hefitate to attribute 
its ftriaced Texture. Mott of the talcy Bodies arc 
of a fibrous Nature, and fevcral are compofed of 
Crufts inclofing each other, in the fame Manner as 
the Septa of the Ludus Helmontii, fome of the Af- 
bejlos kind, the Hcematites Crufts, &c\ Of the Sta- 
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lattices Tribe there are fvvera), which fo intirely 
approach the Texture and Conflitution of the Be* 
lernnites, that were their Shapes a little more regu¬ 
lar, the rnoft experienced Lithologift might cafily be 
deceived : And I remember, when abroad, to have 
fecn fuch, of a prodigious Bignefs, which, tho’ I 
was then lomewhat converfant in the foflil Study, I 
could not help taking tor Belemnites. I do not there¬ 
fore wonder, that Petrus Hjjaltus, in riotis ad 
Metallothecam Mercati, p. 282, and Langius, Hifi . 
Lap. figurat. Helvetia, p. i33-fhould judge them 
a native figured Foflil, formed in the Earth, of the 
St ah'. Elites kind, if that Term for the Belemnites 
might with Propriety be ufed. 

1 he Cavities of StalaEUtes in fome meafure il- 
luftrate, and are adequate to the Cavities of Belem~ 
nites ; they are placed in as various Pofitions, and 
arc only different from them by not being exactly 
conic. As for the regular Figure of the Belemnites 
being excepted againfl, I believe few Foflilifts will 
argument thar, when we fee as per fed regular 
Figures in the foflil Kingdom as in any other 
Parts of the Creation ; as witnefs the Salts and Cry- 
flals of all Kinds} the rhomboid, hexagonal,colum¬ 
nar, and other Selenites; the cubic, odangular, 
dodccaedral, and other Pyrites > the quadrangular 
Pyramids of Tin, the Rhombs of Iron, Cubes of 
Lead, and infinite other native Foflils, which would 
take up Time to enumerate, and which are far more 
perfed Figures than the Belemnites are. Chymical 
and other Trials and Tefts (which I hope to have 
the Honour to lay before you in fome future Letter) 
den^onftrate a greater Certainty of its mineral Origin. 

As 
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As for that marine Body the Alveolus , I cannot 
think otherwife than that it is of the Nautilus Kind; 
and which, at the Concretion or Formation of the 
Belcmnites, became accidentally lodged in its Cavity, 
in the fame Manner as all other marine Bodies be¬ 
came lodged in the various fofiil Subftances we now 
find them in. 

I beg, Sir, to remark, that the fcarching into the 
Origin of this Body is not merely curious, but of 
great Ufe; ft nee, if its Origin is fully aflerted, we 
arc then better capaci'a.cd to fcarch into the Pro¬ 
perties and Uf s oi this Slone, which I do net doubt 
arc many, and which, we could never have attain’d 
to, without firft having examined this principal Parc 
of its Hiftory. I am, 

SIR, 


London,Y>c.Q. 27. 
1746. 


Your mojl obedient , 

humble Servant > 


Emanuel Mendez. Da Cofta. 



